The effect of tape recorded vocalization of young calves on the rate of milk release was studied with 16 dairy cows. The reproduction of the calf calls started just as the cows were entering the milking parlor and ceased when the least teat cup had been placed on the 16th cow. Total stimulation per milking varied from 90 to 120 s. To determine possible changes due to repetition and/or familiarization, the stimulation periods covered 1, 3, or 5 days, interchanging randomly with equally varying periods of nonstimulation. The experiment lasted 108 days and overall included an identical number of days of stimulation and nonstimulation. The measured response was the amount of milk released in the first 2 rain of milking. The 2-min milk yields increased slightly with days of stimulation. Variation between cows in their responsiveness to the stimulation, defined as the difference between periods of nonstimulation and stimulation, was relatively small.
INTRODUCTION
The productivity of animals is influenced by their psychological state. Such a state results from genetic disposition and environmental stimuli. One form of stimuli playing an important role in a highly adaptive epimeletic sphere of behavior is vocal signals. The cry of the young is an important psychosomatic stimulus for the mother (1) which may cause increased release of oxytocin and influence milk ejection. This study attempted to explore how audio stimuli in the form of calf calls would affect rate of milk release in dairy cows.
MATERIALS AND METHODS
Sixteen Holstein cows ranging from 3 to 9 yr Received January 18, 1978.
of age and within 60 days postpartum were used. The calf calls for the stimulus were recorded on tape from one newborn calf (1 wk of age) which had been deprived of food for 8.5 h, and then they were reproduced by a stereosystem in a double eight herringbone milking parlor at approximately the normal level of sound of a calf. The tape was started just as the cows were entering the milking parlor and ceased when the last teat cup had been placed on the 16th cow. The time of total stimulation per milking varied from 90 to 120 s. To detect possible changes such as sensory adaptation due to repetition and/or familiarization, the stimulation intervals covered 1, 3 or 5 days, interchanging randomly with equally varying intervals of nonstimulation. This arrangement provided nine possible combinations hereafter designated as treatments. To utilize all combinations, the necessary period extended over 54 days in s.c. The measured response was the amount of milk released in the first 2 rain starting at the moment when the fourth teat cup was placed on each cow. A mixed model analysis of variance was applied to differences in milk yield between the stimulation and nonstimulation intervals for each cow in all nine treatment combinations ~(4).
RESULTS AND DISCUSSION
Two-minute milk yields significantly increased when stimulation was imposed (Table  1) . No decline in response to the calf calls was observed during the longest interval of stimulation (5 days) which suggests that habituation did not occur over this time.
Effects of periods and treatments were significant (Table 2) . From the first to second periods of the experiment, the difference between stimulation and nonstimulation changed. Contrary to expectations, in the second period the response to stimulation was larger. The partitioning of treatment effects showed that the length of both stimulation and nonstimulation per se were not significant sources of variation. The significant interactions between the length of stimulation and nonstimulation (Table 2) were primarily due to their linear by linear and linear by quadratic components. Overall, the combination of 5 days of nonstimuladon followed by 1 day of stimulation produced the maximum response while the least response resulted from 1 day of nonstimulation succeeded by 1 day of stimulation. In spite of this, results do not permit" conclusions regarding the effect of continuous repetition of any one of the nine combinations nor effects of uninterrupted stimulation. Segregation of significant interactions of period by treatment confirmed that the major component was the interaction between period and length of nonstimulation. The individual variation in response between cows was relatively small and nonsignificant over the entire experiment, indicating that the sensitivity to the reproduced calls of newborn calves may be a general phenomenon in dairy cows. Observations have been similar in reindeer (2)• In the causal analysis of a cow's response to calf calls, the possibility of perceptual segregation cannot be ignored. While a cow's attention is focused upon the calls, the perception of any disturbing stimuli in the sensory field may be reduced to a subliminal level• Both the positive effect of the calf calls and the reduced influence of disturbing stimuli could elevate oxytocin aiding the rate of milk expulsion. This psychosomatic process could be demonstrated directly by assay or indirectly by comparing residual milk yields of stimulated and nonstimulated cows released after an exogenous administration of this hormone.
The amount of milk given in the first 2 rain of milking and total yield are correlated closely (3) . This relationship could be influenced by stimulation, although a fairly uniform response by the cows and the nonsignificant cow by treatment interaction indicates that its effect will be small. It is also possible that stimulation might benefit the total milking time per animal. However, to assess the overall economic impli- aThe treatment sums of squares were partitioned for the length of stimulation (S), nonstimulation (N), and interaction (SN).
*P~<•05.
POLLOCK AND HURNIK cations, f,~rther experiments are needed. These should be concerned with effects of long stimulation, determination of optimal timing during the milking process, and detection of important side effects, especially those related to manifestation of estrus.
